Telemedicine is often regarded as a way to improve the management of chronic diseases [@bib0130], [@bib0135] and assist emergency medicine [@bib0255], [@bib0145]. However, using telemedicine as a potential tool during epidemics is not as well considered. The objective of this paper is to conceptualize the use of telemedicine during epidemics using five possible evidence-based situations and associated concrete examples.

The first situation corresponds to asymptomatic individuals, mainly home-based, living in an epidemic-affected location. The application of telemedicine would be through the use of teleconsultation with a remote medical service. The primary role of the application would be emergency medical dispatching and would occur when suspicious symptoms are detected by an individual. Teleconsultation would be conducted using text, audio and/or video and would allow a personal risk assessment to determine whether the patient has a matched case definition or not. When symptoms match with the case definition, a secured transport would be issued and sent to the patient\'s location in order to safely transfer the patient to a referral treatment centre. When symptoms do not match with the case definition, the patient may be advised to seek a primary care physician.

In 2014, during the Ebola virus disease (EVD) outbreak, the Ministry of Health in Guinea set a National Ebola Hotline to respond to public health concerns and facilitate the referral of suspected cases to the isolation ward at Donka hospital in Conakry [@bib0195], [@bib0150]. Similar hotlines were set up in Liberia [@bib0155] and Sierra Leone as well [@bib0160]. Furthermore, teleconsultation has been used in West Africa through a free telemedicine mobile application allowing people to send free text messages to seek medical advice [@bib0165], [@bib0170]. Doctors for this initiative were based in Indonesia and Nigeria and once symptoms were matched with case definitions, patients were advised to seek medical treatment. From October 2014 to May 2015 included, 6063 live chats concerning Ebola occurred, with 20 suspicious cases detected.

The second epidemic situation for the application of telemedicine is principally home-based and corresponds to the follow-up monitoring of asymptomatic individuals identified as case contacts. Telemonitoring is managed through an auto-administered or hetero-administered online/mobile based questionnaire system. Collected medical data are then sent to a contact tracing centre. This system could potentially be coupled with the contact geo-localisation to facilitate the monitoring process. In current practice, the contact\'s medical status is regularly monitored by an epidemiologist throughout the defined follow-up duration. With the use of telemonitoring, current practice may be improved. The advantages of telemonitoring would be increased time and human ressources as well as improving real-time data management and targeted intervention.

In Guinea, telemonitoring has been used since 2014 through the open source mobile platform application for contact tracing deployed by the United Nations Population Fund (UNFPA) [@bib0175], [@bib0180]. Other examples of telemonitoring use during the EVD epidemic include the smartphone mobile application tested in Sierra Leone in partnership with Innovations for Poverty Action (IPA), the International Medical Corps, and the London School of Hygiene and Tropical Medicine, and supported by the United Nations Mission for Ebola Emergency Response (UNMEER) [@bib0185], as well as an integrated platform based on Open Data Kit and Form Hub technology in Nigeria [@bib0190].

Furthermore, in Western Australia, in 2014, the concept of telemonitoring directed the development of an SMS-based mobile application named "EbolaTracks" for monitoring individuals returning from Ebola-affected countries in Africa. Those potentially exposed to the virus were monitored via text message twice a day to identify the health status of patients, including their temperature. During the follow-up, 1108 messages were sent to 22 participants to solicit symptom information with a 91% return rate [@bib0200].

The third epidemic situation links to symptomatic cases in need of isolation, whether in a healthcare or home environment. The use of teleconsultation may reduce the exposure time between a healthcare worker and an infectious patient while still allowing a rigorous medical check-up process. When face-to-face consultations are required, the use of teleconsultation would not disturb clinical examinations and/or medical intervention. In an epidemic situation, the use of teleconsultation could thus provide a reduction in healthcare-associated infections and improve disease control.

Teleconsultations were used in Taiwan in 2003 during the Severe Acute Respiratory Syndrome (SARS) epidemic [@bib0210] concerning a hospital quarantined SARS-affected patient [@bib0205], [@bib0260], and in 2009 during the H1N1 influenza pandemic for home-quarantined patients [@bib0215]. Teleconsultation was also used in China in 2013 with a H7N9 influenza infected patient hospitalised in Beijing Ditan Hospital [@bib0220], [@bib0225], and in the USA in 2014 at the Biocontainment Patient Care Unit in the Nebraska Medical Center for an Ebola-infected patient returning from West Africa and confined to the isolation ward [@bib0230].

The fourth situation for the application of telemedicine in epidemic outbreaks involves tele-expertise. Tele-expertise has potential when local medical resources do not have the technical expertise for the diagnosis or treatment of a patient and when support is required from reference centres. Tele-expertise is primarily useful in healthcare settings of primary and secondary care levels. The four situations are modelled in [Fig. 1](#fig0005){ref-type="fig"} .Figure 1Potential use of telemedicine during epidemics.Utilisation potentielle de la télémédecine en cas d'épidémies.

The fifth situation corresponds to a healthcare facility under partial or complete quarantine that would use telemedicine to keep taking care of patients that cannot access the facility. In June 2015, the Samsung Medical Center in Seoul (South Korea) was allowed to use teleprescriptions while being under quarantine [@bib0235], [@bib0240] due to the Middle-East respiratory syndrome (MERS) Coronavirus epidemic [@bib0245], [@bib0250]. Telemonitoring and teleconsultations could also have been used for patients that were not allowed to be admitted into the hospital.

The use of telemedicine in epidemic situations has a high potential in improving epidemiological investigations, disease control, and clinical case management, while allowing the global health community to support local caregivers. Further research would be needed to gain an improved understanding of how telemedicine could be applied further in epidemic situations.

Disclosure of interest {#sec0010}
======================

The author declares that he has no conflicts of interest concerning this article.

The author thanks Ms. Sarina Yaghobian.
